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COMMUNICATION SYSTEM 
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Field of the Eavention 

The present invention lelates generally to packet data communication systems, 
and, in particular, to a multimedia broadcast multicast service in a packet data 
10 conmmnication sj^stem. 

Background of the Invention 

The Universal Mobile Telecommunication Service (UI4TS) standard provides a 
compatibility standard for cellxilar mobile telecommunications systems. The UMTS 
standard ensures that a mobile station (MS), or a user equipment (UE), operating in a 
UMTS system can obtain communication services when operathig in a system 
manufectured according to the standard. To ensure compatibility, radio system 
parameters and data transfer procedures are specified by the standard, including protocols 
governing digital control messages and bearer traffic that ate exchanged over an air 
interfaces. 

20 The UMTS standards provide, in 3GPP TS 25.346 (Third Generation Partnership 

Project Technical Specification 25.346) vO.5.0 and 3GPP TS 23.846 v6.0.0. for a 
provision of a Multimedia Broadcast Multicast Service (MBMS) service by a UMTS 
communication system to UEs serviced by the system. The MBMS service provides for a 
multicast and unicast of MBMS data, typically in a format of Internet Protocol (JP) data 

25 packets to one or more of the UEs. In order to ensure that the air interface resources of 
the UMTS communication system are not wasted, the system must first estimate die 
number of recipients, that is subscribed UEs. in a ceU providing MBMS data. Based on 
the estimated number of recipients, the system then determines whether to establish a 
Pomt-To-Multipoint (PTM) communication channel in the ceU or a Point-To-Point (FTP) 
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channel to each ledpient When the estimated number of recipicmts in the cell exceeds an 
operator defined direshold, the system establishes a PTM channel in the cell. When ihe 
estimated number of recipients in the cell is less than the operator defined threshold, the 
system establishes a FTP channel to each subscribing MS in the cell. 

S Typically, the system estimates the number of recipients based on a number of 

UEs subscribing to MBMS services that are active over established coimections. Based 
on the estimate, a Radio Network Controller (RNC) included in a UMTS infrastructure 
determines whether to establish a PTM communication channel in the cell or a FTP 
commutiication channel to each TJOE. The RNC then broadcasts a MBMS notification via 

10 a Node B, typically a base transceiver station (BTS), and a control channel to all UEs in 
the cell. The notification typically includes an identifier associated with the MBMS 
service. In response to receiving the MBMS notification, each UE in the cell that 
subsmbes to the MBN^ service may then convey a connection request, typically a Radio 
Resource Control (RRC) connection establishment request, to the RNC via an access 

IS channel. Upon receiving the connection requests £rcm each of the subscribing UEs, the 
RNC establishes a PTM commimication channel or establishes PTP communication 
channels with each responding UE, whichever the RNC has determined to establish, and 
conveys the MBMS data to the subscribing UEs over the established channel or channels. 

In order to limit the number of connection requests generated in response to the 
20 MBMS notification, it has been proposed to broadcast an access probability factor m 
corgunction with the MBMS notification. However, a problem arises in that, typically, 
the RNC is not aware of a number of idle mode UEs in a cell that have subscribed to an 
MBMS service. Since the icUe mode UEs do not have active connections with the RNC, 
the RNC does not count these UEs when estimating a number of recipients of the MBMS 
25 data. When the access probability factor is set to a high value and the number of idle 
mode UEs subscribing to the MBMS service is also large, an access channel can be 
overloaded by die number of connection requests generated in response to the MBMS 
notification. In the event of a system overioad, the UMTS standards permit an operator 
of the system to employ a back-off mechanism. However, back-off mechanisms produce 
30 connection set*up delays and waste RF resources as UEs must repeatedly transmit 
connection requests. On the other hand, when the access probability factor is set to a low 
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value and the number of idle mode MSs subscribing to the MBMS service is smaU. the 
number of connection requests received by the RNC in response to a counting request 
may be insufficient to invoke establishment of a FIM channel when a FTM channel may 
be the most efficient scheme for disseminating the multimedia data. 

5 Therefore, a need exists for a method and apparatus that provides a more accurate 

estimate of a number of mobile stations serviced by a system and subscribed to MBMS 
service, including idle mode mobile stations, while limiting a number of connection 
lequests generated in response to an MBMS notification, and tfiat provides for dynamic 
adjustment of an access probability factor that controls the number of connection 
10 requests. 

Brief Description of tbB Drawing 

FIG. 1 is a block diagram of a wireless communication system in accordance with 
an embodiment of the present invendon. 

FIG. 2 is a block diagram of a mobile station of PEG. 1 in accordance with an 
15 embodiment of the present invention. 

FTG. 3A is a logic flow diagram depicting a method for detennining whether to 
establish a Point-To-Multipoint (PTM) communication or a P<Mnt-to.Point (PTP) 
communication for conveyance of Multiiiiedia Broadcast Multicast Service (MBMS) data 
to subscribing mobHc stations in accordance with an embodiment of the present 
20 invention. 

HG. 3B is a continuation of the logic flow diagram of FIG. 3A depicting a 
method for detennining whether to estabUsh a PTM communication or a PTP 
communication for conveyance of MBMS data to subscribing mobile stati<Jns In 
accordance with an embodiment of the present invention. 

FIG. 4 is a logic flow diagram depicting a method for determining whether to 
establish a PTM communication or a FTP communication for conveyance of MBMS data 
to subscribing mobile stations in accordance widi another embodiment of the present 
invendon. 
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4 CE11295N 

FIG. 5 is a logic flow diagram of steps executed by a mobile station of FIG. 1 in 
responding to a control message in accordance with an embodiment of the present 
invention. 

Detailed Description of the Invention 

5 To address the need for a method and an apparatus that that provides a more 

accurate estimate of a ntunber of mobile stations serviced by a system and subscribed to 

i 

MBMS service, including idle mode mobile stations, while limiting a number of 
coimection requests generated in response to an MBMS notification, and that provides for 
dynamic adjustment of an access probability factor that controls the number of connection 

10 requests^ a communication system determines whether to establish a point-to~mu^point 
communication or a point-to-point communication for conveyance of Mvdtimedia 
Broadcast Multicast Service (MBMS) data based on a number of mobile stations, both 
idle mode and maintaining an active connection, serviced by the system and subscribed to 
an MBMS service. The system broadcasts a control message that includes an jaccess 

15 probability factor. In order to avoid overloading the system with a number of responses 
generated in response to the control message, mobile stations maintaining an j active 
connection ignore the control message while idle mode mobile stations determine 
whether to respond based on the access probability factor. The system comijares a 
number of responses received in response to the control message to a threshojid and 

20 determines whether to establish a point-to-multipoint communication or a point-to-point 
communication based on the comparison. The system also adjusts the access prol]|abiIity 
factor based on the number of responses. 

Generally, an embodiment of the present invention encompasses a metitiod for 
controlling access to a Multimedia Broadcast Multicast Service (MBMS) service^. The 
25 method includes determining a quantity of mobile stations subscribed to the lilBMS 
service and maintaining an active connection, determining an access probability [factor, 
and broadcasting a control message comprising the access probability factor. The method 
further includes receiving, from each of one or more idle mode mobile stations, a 
response to the control message, comparing the number of received response^ to a 
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3 CE11295N 
threshold to produce a comparison, and detenmning whether to establish a point-to- 
maltipoint commnnication or a point-to-point communication based on the compaiison. 

Another embodiment of the present invention encompasses a method for 
accessing a Multimedia Broadcast Multicast Service (MBMS) service. The method 
5 includes receiving, by a mobile station, a control message associated with the MBMS 
service and comprising an access probability fector. The method further includes 
ignoring the control message when an active connefetion exists between the mobfle station 
and an in&astructure and, when an active connection does not exist between the mobHe 
station and an hifirastmcture, determining whether to respond to the control message 
10 based on the access probability factor. 

Yet another embodiment of the present invention encompasses an ^>paratus for 
controlling access to a Multimedia Broadcast Multicast Service (MBMS) service. The 
apparatus includes at least one memory device that maintains an access probabiKty factor 
and further maintains a record of a quantity of mobile stations subscribed to the MBMS 

15 service and maintaining an active connection. The apparatus further includes a processor 
coupled to Ae at least one meraoiy device that determines a quantity of mobile stations 
subsCTibed to the MBMS service and maintaining an active connection and an acces^ 
probability factor by reference to the at least one memory device, conveys a control 
message comprising the access probabiUty factor, receives, from each of one or more idle 

20 mode mobile stations, a response to the control message; compares ihe number of 
received responses to a threshold to produce a comparison, and determines whether to 
establish a point-to-multipQint communication or a point-to-point communication based 
on the ccm^arison. 

Still another embodiment of the present invaition encon^asses a mobile station 
15 cjq>able of accessing a Multimedia Broadcast Multicast Service (MBMS) service. The 
mobile station includes a receiver that receives a control message associated widj the 
MBMS service and comprising an access probabiUty factor. The mobile station further 
includes a processor operably coupled to the receiver that receives the control message 
from the receiver, ignores the control message when an active connection exists between 
0 the mobile station and an mfiastructure, and, wheo. an active connection does not exist 
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6 CE11295N 

between the mobile station and an infirastructure. detenmnes whether to respond to the 
control message based on the access probability factor. 

The present invention may be more folly described with reference to HGs. 1-5. 
FIO. 1 is a block diagram of a wireless communication system 100 in accordance with an 
5 embodiment of the present invention. Communicaiion system 100 includes mnMpIe 
mobile stations (MSs), or user equipment, 102-104 (three shown) in wireless 
communication with a Radio Access Network (RAN) HO. RAN 110 includes at least 
one transceiver, or Node B, 1 12 that is operably coupled to a controller 1 14, preferably a 
Radio Network Controller (RNC). Communication system 100 further includes a support 

10 node 120 coupled to RAN 110. Support node 120 typically includes one or moie Serving 
3G-GPRS Siq)poxt Nodes (SGSNs) that are each coupled to one or moie 3G-Gateway 
GPRS Support Nodes (GGSNs). However, the precise architecture of support node 120 
is up to an operator of communication system 100 and is not critical to the present 
invention. Together, RAN 1 10 and support node 120 are collectively refeired to herein as 

15 an infrastructure 122. 

Each of MSs 102-104 subscribes to a Multimedia Broadcast Mvilticast Service 
(MBMS) service provided by communication system 100, which service provides for a 
distribution of MBMS data to the MSs. MBMS services are described in detail in the 
3GPP (Third Generation Partnership Project) standards, and in particular 3GPP TS 

20 (Technical Specification) 25.346 v0,5,0, 3GPP TS 23,846 v6.0.0, 3GPP TS 22.146 
v6-0A 3GPP TR (Technical Report) 21,905 v5.4.0. and Report R2-030063, which 
specifications and reports are hereby incorporated by reference herein and copies of 
which may be obtained £rom -Qie 3GPP via the bitemet or from the 3GPP Organization 
Partners' Publications Offices at Mobile Competence Centre 650» route des LudLoles, 

25 06921 Sophia-Antipolis Cedex, France. 

RAN 110 provides communications services to mobile stations, such as MS 102- 
104, located in a coverage area, such as a cell, serviced by the RAN via an air interface 
128. Air interface 128 comprises a downlink 130 and an uplink 135 that each includes 
multiple communication channels. Preferably, downlink 130 includes a paging channel 
30 131, at least one downlink control channel 132, and at least one downlink traffic chaimel 
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7 CE11295N 
133. Preferably, upliak link 135 includes an uplink access chaanel 136. at least one 
uplink signaling channel 137. and at least one uplink traffic channel 138. 

Referring now to FIC3$. 1 and 2. controller 114 and each of MSs 102-104 includes 
a respective processor 1 16, 206 such as one or more xnicropiocessors, nucrooontrollers 
digital signal processors (DSPs), combinations thereof or such other devices known to 
those having ordinary skill in the art. Controller 114 and each of MSs 102-104 further 
includes a respective one or moie niemoiy devices 118. 208 associated with the 
respective processor, such as random access raemoiy (RAM), dynamic random access 
memoiy (DRAM), and/or read only memory (ROM) or equivalents thereof, that store 
data and programs that may be executed by the processor and aUow the processor to 
operate in communication system 100. The one or more memory devices 118 of 
controller 1 14 flnther maintains information concerning all MSs that aie serviced by the 
controUer and that currently maintain an active connection with RAN 110. EachofMSs 
102-104 further includes a receiver 202 and a transmitter 204 that are opembly coupled to 
pmcessor 206 and that respectively provide for receiving and transmitting messages by 
theMS. 

Preferably, communication system 100 is a Universal Mobile Telecommunication 
Service (UMTS) communication system that operates in accordance widi the 3GPP 
(Third Generation Partnership Project) standards, which provide a compatibiHty standard 
for UMTS air interfaces and which standards are hereby incorporated herein in their 
entirety. Tbo standards specify, wireless telecomnmnications system operating protocols 
mcludmg radio system parameters and caU processing procedmes. Ih communication 
system 100, the communication channels of forward link 130 or reverse link 135. such as 
access channels, control chamiels. paging channels, and traffic channels, each comprises 
one or mor« of multiple time slots in a same frequency bandwidth. However, those who 
are of ordinary skill in the art realize that communication system 100 may operate in 
accordance with any wireless telecomimmication system, such as but not limited to a 
General Packet Radio Service (OPRS) commmdcation system, a Code Division Multiple 
Access (CDMA) 2000 communication system, or an Orthogonal Frequency Division 
Multiple Access (OFDM) communication system. 
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Communication system 100 further includes a Multimedia Broadcast Multicast 
Service (MBMS) data source 126, such as an Ihcemet Protocol (IP) multicast server, tiiat 
is coupled to infrastructure 122, and in partioilar to support node 120, via a data netwoilc; 
124, such as an IP network. As part of the MBMS service subscribed to by each of MSs 
5 102-104, MBMS data source 126 sources MBMS data^ typically in the form of IP data 
packets, to MSs 102-104 via support node 120 and RAN 110, and in particular via 
controllers servicing the service subscribers, that is, controller 114 with respect to MSs 
102-104. When RAN 1 10, and in particular controller 114, receives the MBMS data, the 
RAN must then detennme whether to convey the MBMS data to each of the subscribing 
10 MSs serviced by the RAN, that is MSs 102-104. via a multicast, or Point-To-Multipoint 
(PTM), communication channel or individual unicast, or Point~To-Point (FTP), 
communication chaimels. 

In order to determine whether to establish a PTM conaanunication channel or 
individual PTP communication channels, RAN 110 must first estimate the number of 

15 MSs located m the coverage area serviced by the RAN and subscribing to the MBMS 
service sourcing the MBMS data and determine an access probability factor based on the 
estimate. In prior art proposals, a RAN determines an access probability factor based on 
a numb^ of MSs with active connections to the RAN and subscribing to the MBMS 
service. However, such a determination fails to account for idle mode MSs serviced by 

20 the RAN and subscribing to the MBMS service. As a result, in the prior art, when a large 
number of idle MSs subscribe to the service and the access probability factor is set to a 
high value, the determined an access probability factor could result in an overloading of 
an access channel by a number of MSs responding to an MBMS notification or, when a 
small number of idle MSs subscribed to the service and the RAN set an access probability 

25 factor to a low value, the number of connection requests received by the RNC in response 
to a coimting request may be insufficient to invoke establishment of a PTM channel when 
a PTM channel may be the most efficient scheme for disseminating the multimedia data. 

In order to prevent an uplink access chazmel 136 from being overwhelmed by 
connection requests in response to an MBMS notification, and to provide for an 
30 appropriate selection of a PTM connection or individual PTP connections for conveyance 
of MBMS data, communication system 100 provides for a more accin-ate method of 
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estimating a number of MSs subscribing to an MBMS seivice and located in a service 
area of RAN 110 while limiting a number of MSs responding to the MBMS notification, 
and further piovides an adaptiveiy detennined access probability factor to optimiie the' 
number of responses and the estimate of the number of subscribing MSs. FIGs. 3 A and 
5 SB depict a logic flow diagram 300 of a method executed by communication system 100 
in estimating a number of MSs subscribing to an MBMS service and determining whether 
to establish a PTM communication a PTP communication for conveyance of MBMS data 
in accordance with an embodiment of the present invention. Logic flow diagram 300 
begins (301) when RAN 110, and in particular controller U4, detennines (302) a quantity 
of MSs subscribed to the MBMS service and maintaining an active connection with the 
RAN. Pieferably processor 116 of controller 114 determines the quantity of MSs 
maintaining an active connection with the RAN by reference to memory 118. Unless 
otherwise specified herein, all functions performed herefai by RAN 1 10 are performed by 
controller 1 14. and specificaUy by processor 1 16 of controUer 1 14. Rjrtheimore, unless 
otherwise specified herein. aU functions performed herein by controller 114 aie 
performed by processor 1 16 of controller 114. 

RAN 1 10, specifically controller 1 14, initializes (304) an access probabiUiy factor 
•/>.' that is, sets ^P* equal to an initial access probability factor, that is maintained 

in memoiy 118 or determined based on an algorithm maintained in memory 118 of 
controller 114. RAN 110 then broadcasts (306), via transceiver 1 12 and downlink contn:,! 
channel 132, preferably an MBMS control channel, one or more control messages that 
includes the initialized access probabiHty factor The one or more control messages 
further includes informadon that allows each MS 102-104 to determine that the MS is an 
intended recipient of the message, such as an identifier associated widi the MBMS 
service, an identifier associated with an MBMS service group of which each MS 102-104 
is a member, or an identifier uniquely associated with each MS 102-104 that is a member 
of the MBMS service group and/or subscribes to the MBMS service. Preferably, the one 
or more control messages comprise a modified version of an MBMS notification message 
that is defined in 3GPP TS 23.846 v6.0.0, which notification message is modified to 
include the access probability factor. 
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In xesponse to bfoadcastmg the one or more control messages that includes the 
access probability factor *P/ RAN 110 receives (308) a quantity of responses 
preferably requests to establish a connection^ via uplink access channel 136. The 
responses are conveyed to RAN 110 only by idle mode MSs subscribed to the MBMS 
5 service, as each MS subscribed to the MBMS service and Tnaintflirimg an active 
connection to the RAN ignores, that is, does not respond to, the one or more control 
messages. Preferably, ecu:h request to establish a coimection comprises a connection 
request, such as a Radio Resource Control CRRC) connection establishment request, and 
corresponds to an MS, such as MSs 102-104, subsmbing the MBMS service and desirous 
10 of establishing a connection and receiving the MBMS data. Since communication system 
100 adaptively determines the access probability factor the initial access probability 
factor ''Pintt can be set small enough to ensure that responses to the broadcast control 
noessage do not overload access channel 136. 

For example, in one embodiment of the present invention, die initial access 
15 probability factor '^Pinu may be detennined by RAN 110 by solving the following 
equation for Po,f„ which equation may be maintained in memory 1 1 8 of controller 1 14: 

i:ci/?„,'a-n^)^-'^i-p. 

The factor 'AT corre^nds to an adjusted multicast threshold, fliat is, to a multicast 
thieshold that is reduced by the quantity of MSs subscribed to the MBMS service and 

20 maintaining an active coimection with the RAN. The multicast threshold may be 
predetermined by the operator of system 100 and may be maintained in memory 118 of 
controller 114 and corresponds to a quantity of responding MSs below which the RAN 
will establish individual FTP connnunication channels and above which the RAN will 
establish a PTM communication channel to distribute the MBMS data. Preferably, the 

25 multicast threshold is a fixed value that may be determined based on system simulations 
or past experience. Conteoller 114 then determines the adjusted multicast threshold *M* 
by reference to memory 118 and based on the determined quantity of MSs subscribed to 
the MBMS service and maintaining an active connection with the RAN. The factor 
corresponds to a single-broadcast success probability, that is, a probability that only a 
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single iteration wiU be needed to estimate the number of MSs subscribing to the MBMS 
service ^ sendced by RAN 1 10. The factor 'Cc' corresponds to a combination factor 
and refers to selecting objects from a set comprising 'L' objects. For example, ^cfjo' 
may correspond to selecting 3 users from a set of 10 users. The parameter 'V 
corresponds to a target makimiim number of idle mode MSs. For example, if one desired 
to make a single broadcast of the access probability factor successful, and the probability 
is greater than 0.95 (95 percent) that the number of idle mode MSs is less than 200, and 
0.95 is an acceptable probabiUty, then L may be set equal to 200. 



15 



RAN 110 then compares (310) the quantity of responses 'N' to the adjusted 
10 multicast threshold 'M* ,to produce a comparison and, based on die comparison, 
determines whether to establish a FTP communication or a FTM communication for 
conveyance of the MBMS Htota. When RAN 1 10 determines (310) that 'AT is greater than 
the RAN establishes <312) a FTM communication channel in accordance with well 
known techniques and adjjusts (314) the initial access probability factor 'Poo,' based on 
the quantity of responses 'iv and the adjusted multicast threshold 'Af.' Preferably. RAN 
110 sets the initiaJ access] probabiKty factor 'Pm,' equal to P*M/M, that is. sets Pout = 
P*M/N. By adjusting the access probabiHty factor based on the number of responses 
received in response to the broadcast of the control message, RAN 110 ittq>lement5 an 
access probability factor that is low enough that it limits the quantity of responses to a 
number that will not overload the access channel and is high enough that the quantity of 
responses wiU property invoke a FTM communication or a FTP communication for 
conveyance of the MBMS data. RAN 110 then conveys (316) the MBMS data to 
subscribing MSs 102-104 ; via transceiver 112 and tiie established PIM communication 
channel. The logic flow thisn ends (318). 



20 
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When RAN 110 determines (310) that the quantity of responses *N' is less than or 
equal to the adjusted multicast threshold 'M,' the RAN further determines whether to 
establish a PTP commnnic^ation or a PTM communication for conveyance of the MBMS 
data based on the access iprobability factor. RAN HO determines (320) whether die 
access probabffity factor is equal to one (1), that is, whether P = J. When RAN 110 
determines that ♦P' is equ^ to one (1), the RAN establishes (322) a PTP communication 
channel in accordance witli weU known techniques with each MS 102-104 responding to 
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the control message and conveys (324), via transceiver 112 and the estabUshed FTP 
communicaiion channels, tide MBMS data to each of the MSs- The logic flow then ends 
(318). 

When RAN 110 determines that the access probability factor 'P* is not equal to 
5 one (1), the RAN further determines whether to establish a FTP communication or a PTM 
communication for conveyance of the MBMS data based on the received quantity of 
responses 'N/ Preferably, RAN 110 detOTnines whether to est^lish a PTP 
communication or a PTM communication by detemiining (326) whether the quantity of 
responses 'AT is equal to zero (O), that is, whether JV = 0. When RAN HQ determines 

10 (326) that the quantity of responses 'PT is equal to zero (0), then the RAN sets (328) the 
access probability factor equal to one (1) and establishes (322) a PTP communication 
channel in accordance with well known techniques with each MS 102-104 responding to 
the control message. RAN ItO then conveys (324), via transceiver H2 and the 
established PTP communication channels, the MBMS data to each of the MSs. The logic 

15 flow then ends (3 18). 

When RAN 110 dejeraiines (326) that the quantity of responses is not equal to 
zero (0), then the RAN adjusts (330) the access probability factor 'P* based on the 
quantity of re^onses *JV and the adjusted multicast threshold ^Af.' Preferably. RAN 110 
adjusts the access probability factor ^P* by setting equal to P^M/K that is, setting P = 

20 P*M/N. RAN 110 then conq>ares (332) the adjusted access probability factor ^P' to an 
access probability factor threshold 'Pt' maintained in memory 1 1 8 and determines (334) 
based on the comparison, whether the adjusted access probability factor is greater than flie 
access probability factor threshold. When the adjusted access probability factor ^i" is 
less than or equal to the access probability factor threshold *jPr/ no further adjustment is 

25 made to the adjusted access probability factor and logic flow diagram proceeds to step 
338. When the adjusted acjcess probability j^tor 'P' is greater than the access probability 



factor threshold 'Pr/ RA> 
sets the access probability 



. 110 readjusts (336) flic access probability fector *P,* that is, 
factor 'P* equal to one (1). RAN 110 titten determines (338) 



whether the (re)adjusted access probability factor 'P' is greater than one (1). 
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If RAN 110 determines that the (re)adjT»sted access probability factor 'P' is less 
than or equal to one (1).: logic flow diagram 300 returns to step 306 and the RAN 
broadcasts a control message that includes the (le)adjusted access probability factor •/>' 
and further includes an identifier associated with the MBMS service via transceiver 112 
and downlink control chaiinel 132. hx response to broadcasting the one or more control 
messages that includes the (re)adjusted access probability f^tor 'P,» RAN 110 receives 
(308) another quantity offxesponses. preferably requests to establish a connection, via 
uplink access channel 1361 Again, the responses ate conveyed to RANT 110 only by idle 
mode MSs subscribed to- the MBMS service, as each MS subscribed to the MBMS 
service and maintaining an active connection to the RAN does not respond to the 
broadcast control messag^. RAN 110 then compares (310) the another quantity of 
responses to. the adjusted .' multicast threshold ^AT to produce another comparison and 
determines, based on the [another comparison and as is described above in steps 312 
through 338, whether to ^tablish a PTP communication or a FIM communication for 
15 conveyance of the MBMS &ata 



10 



20 



25 



If RAN 110 detemiines that the- (rc)adjusted access probabiHty factor 'P' is 
greater than one (I), the lo^c flow proceeds to step 322. wherein RAN 1 10 establishes a 
FTP communication channel in accordance with well known techniques with each MS 
102^104 responding to ^e control message. RAN 110 then conveys (324). via 
transceiver 112 and the established PTP communication channels, the MBMS data to 
each of MSs 102-104. Thc[>gic flow then ends (318). 

In another embodiipt of the present invention, a simpUfied approach is provided 
to the determmation of whether to establish a PTM communication a PTP commmiication 
based on a nimiber of idle kode mobile stations responding to a control message. FIG. 4 
depicts a logic flow diagra^ 400 of a method executed by communication system 100 in 
estimating a number of M^s subscribing to an MBMS service and detennming whether to 
establish a PTM communication channel or multiple PTP communication chamiels in 
accordance with another inbodiment of the present invention. SimUar to logic flow 
diagram 300. logic flow diagram 400 begins (401) when RAN 110. and in particular 
controller 114, determines |402) a quantity of MSs subscribed to the MBMS service and 
maintaining an active con^ction with the RAN. Preferably processor 116 of controller 

I 

r 
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1 14 determines the qiiantity of MSs maiiitainmg an active connection with the RAN by 

I 

reference to memory 1 18. i 

RAN 110, specificaDy controller 114, initializes (404) an access probability factor 
*P,* that is, sets 'P' equal to an initial access probability factor, ^Poiin that is maintained 
5 in memory 118 of controller 114. RAN 110 then broadcasts (406), via transceiver 112 
and downlink control channel 132, preferably an MBMS control channel, one or more 
control messages that includes the initialized access probability factor 'P' and that further 
includes information thatfallov^s each MS 102-104 to determine that the MS is an 
intended recipient of the rpessage.' Similar to logic flow diagram 300, the one or more 
10 control messages preferably comprise a modified version of an MBMS notification 
message that is defined in 3GPP TS 23.846 v6.0.0, which notification message is 

modified to include the initialized access probability factor. 

I 

In response to broadcasting the one or more control messages that includes the 
initialized access probability factor *P/ RAN 110 receives (408) a quantity of responses 

15 W/ preferably requests to establish a connection, via uplink access channel 136. The 
responses are conveyed tch RAN 110 only by idle inode MSs subscribed to the MBMS 
service. Preferably, each request to establish a connection comprises a connection 
request, such as a Radio Resource Control (RRC) connection establishment request, and 
corresponds to an MS, such as MSs 102-104, subscribing the MBMS service and desirous 

20 of establishing a connection and receiving the MBMS data. 

! 

RAN 1 10 then determines j[410) whether the quantity of responses *JV is greater 

than or equal to the adjustied multicast threshold When RAN 110 detexmines that 

*iV is greater than or equal to *Af/ the RAN establishes (412) a PTM communication 

ii. 

channel in accordance wilih well known techniques and adjusts (414) the initial access 
25 probability factor 'PinU based on the quantity of responses ^AT and the adjusted multicast 
threshold Preferably,||EiAN 110 sets the initial access probability factor 'P/„// equal 
to Pm/N, that is, sets Pf„/|= P^m/N. RAN 1 10 then conveys (416), via transceiver 112 
and the established PTM communication channel, the MBMS data. The logic flow then 
ends (418). 

\ 
I 

i! 
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When RAN 110 dPetemrines that the quantity of responses 'N' is less than the 
adjusted mxdticast threshoid 'M,' the RAN adjusts (420) the access probabflity factor *i>' 
based on the quantity of responses 'AT and the adjusted multicast threshold 'M.* 
Preferably, RAN 110 sets the access probability factor 'P' equal to P*M/N, that is, sets P 
= P*M/N. RAN 1 10 then ketermhies (422) whether the adjusted access probability fiictor 
T' is greater than or equal|to one (1), that is, whether P>1. When RAN 110 detennines 
that *P' is greater than | or equal to one (1), the RAN establishes (424) a PTP 
communication channel m accordance with weU known techniques with each MS 102- 
104 responding to the control message and conveys (426). via transceiver 112 and the 
established PTP conununi^on channels, MBMS data to each of the MSs. The lo^ 
flow then ends (418). When RAN 1 10 detennines that 'F* is less than one (1), logic flow 
diagram 400 retums to s^p 406, wheie the RAN broadcasts, via transceiver 112 and 
downlink control channel ^32, preferably an MBMS control channel, one or more control 
messages that includes ttiefadjusted access probabiEty factor 'P' and that further includes 
15 information that allows e^h MS 102-104 to determine that the MS is an intended 
recipient of the message. Icomm n mVation system 100 then repeats whichever steps are 
appropriate of steps 408 thjough 426. 

FIG. 5 is a logic flow diagram 500 of steps executed by each of MSs 102-104 in 
responding to a control ?nessage received from RAN 110 in accordance widi an 

20 embodiment of the present invention. Unless otherwise specified, all functions 
performed herein by each |»f MSs 102-104 are performed by processor 206 of the MS. 
Logic flow diagram 500 bjegins (502) when an MS, such as MSs 102-104, serviced by 
RAN 1 10 receives (504) a|control message from the RAN identifying an MBMS service 
to which the MS subscribes. In response to receiving the control message, the MS 

25 determines (506) whether |the MS a connection, preferably a Resource Control (RRQ 
connection, is established between the MS and RAN 1 10. When the MS determines that 
a connection is established! the MS ignores (508), that is, does not respond to, the control 
message and the logic flo\«;iend$ (510). 



When the MS detennines that a connection is not established, for example, when 
30 the MS is in an idle modi the MS determines (512) whether to respond to the control 



message based on the access probabUity factor 'P^ included in the control message. 
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Preferably, the step of determining whether to respond comprises the following steps. 
The MS performs a unij^tm random draw test over the interval [0,1] that produces 
probability factor "'Pmnd- Uniform random draws tests are well known in the art and will 
not be described in greatexjdetail. The MS then compares the probability factor produced 
5 by the uniform random draw test, that is, T;^^/,' to the access probabiliQr factor T' 
included in the control message. When the probability factor ^Prand is greater than or 
equal to the access probability factor the MS determines not to respond to the control 
message, that is, ignores (^14) the control message, and the logic flow ends (510). When 
the probability factor "^Pnuid is greater than or equal to the access probability factor 'P/ 

10 the MS determines to establish a connection, preferably an RRC connection, with RAN 

'jj 

110 and conveys (516) a request for a connection, preferably an RRC connection 
establishment request, to the RAN via uplink access channel 136. The logic flow then 
ends (510). 

i 

In summatizadon, communication system 100 determines whether to establish a 
15 PTM communication or a JPTP conununication for conveyance of Multimedia Broadcast 
Multicast Service (MBMS) data based on a number of MSs (102-104), both idle mode 
and maintaining an active connection^ serviced by the system and subscribed to an 
MBMS service. Communication system 100 broadcasts a control message that includes 
an access probability factor. In order to avoid overloading the system with a number of 
20 responses generated in response to the control message, MSs maintaining an active 

connection ignore the control message while idle mode mobile stations determine 

•j 

whether to respond based -on the access piobabilily factor. Communication system 100 
compsires a number of responses received in response to the control message to a 
threshold and determines^' based on the comparison, whether to establish a PTM 
25 conununication or a FTP dpmmunication for conveyance of the MBMS data. When the 

comparison indicates that; the number of responses does not exceed the threshold, 

11 

communication system lOjS) may further consider one or more of the access probabihty 
factor and the quantity of ijesponses received in determining whether to establish a PTM 
commnnication or a PTP dpmmunication. The system also adjusts the access probability 
30 factor based on the number of received responses in order to control a quantity of 
responses generated by anyjisubsequent broadcasts of the control message. . 



I 

! 
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While flie presen^! invention has been particularly shown and described with 
reference to particular embodiments thereof, it wiU be understood by those skilled in the 
art that various changes may be made and equivalents substituted for elements thereof 
without departing from the scope of the invention as set forth in the claims below. 
Accordingly, the specification and figures are to be regarded in an iJlustndve rather then 
a restrictive sense, and all such changes and substitutions are intended to be included 
witbm the scope of the present invention. 



10 



15 



20 



Benefits, other advantages, and solutions to problems have been described above 
with regard to- specific embodiments. However, the benefits, advantages, solutions to 
problems, and any element(s) that may cause any benefit, advantage, or solution to occur 
or become more pronounced are not to be construed as a critical, required, or essential 
feature or dement of anj^ or aU the claims. As used herein, the terms "con^rfses - 
"comprismg," or any variation thereof, are intended to cover a non-exclusive inclusion 
such that a process, meth^, article, or apparatus that comprises a list of elements does 
not mclude only those eldments but may include other elements not expressly Usted or 
mh^ to such process, method, article, or apparams. It is ftmher understood that the use 
of relational terms, if any.jsuch as first and second, top and bottom, and the Uke are used 
solely to distinguish one entity or action from another entity or action without necessarily 
requiring or implying any actual such relationship or order between such entities or 
actions. 
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What jg claimed ifit 

1. A method for controlling access to a Miiltimedia Broadcast Multicast Service 
(MBMS) service comprising: 

detemiining a quantity of mobile stations subscribed to the MBMS service and 
S maintaining an active connection; 

determining an access probability factor; 

broadcasting a control message conq)rising the access probability factor; 
receiving, from each of one or more idle mode mobile stations, a response to the 
control message; 

10 comparing the number of received responses to a threshold to produce a 

comparison; and 

detemiining whether to establish a point-to-multipoint conununicatioii or a point- 
to-point communication based on the comparison. 

15 2. The method of claim 1, wherein the threshold comprises a threshold adjusted by 
the determined quantity of mobile stations subscribed to the Multimedia Broadcast 
Multicast Service (MBMS) service and maintaining an active connection. 

3. The method of claim 1, wherein determining whether to establish a point-to- 
20 multipoint conununication or a point-to-point conununication comprises determining to 

establish a point-to-multipoint conomunication when the number of responses exceeds the 
threshold. 

4. The mefliod of claim 3, wherein determining whether to establish a point-to-multipoint 
25 (PTM) communication or a point-to-point (FTP) communication comprises, when the 

number of received responses does not exceed the threshold, determining whether to 
establish a PTM communication or a FTP co^mmunicatLon based on the access probability 
fector. 

30 5. The method of claim 4, wherein detemiining whether to establish a point-to-multipoint 
(PTM) communication or a point-to-point (PTP) commumcation comprises: 
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when the number of received responses does not exceed the threshold, 
deteimining whether the access probabiUty factor is equal to one (1); 

when the access probability factor is:not equal to one (1), detemuning whether to 
establish a PTM conununication or a FTP .tommunication based on the number of idle 
5 mode mobile stations responding to the control message. 



6. The method of claim 3 further conqriising: 

upon detcTOiining to establish apoint-to-multipomt (PTM) communication: 

adjusting the access probability factor based oh the number of responses 
10 from idle mode mobile stations and the threshold; ' 

establishmg a PTM communication channel. 

, I 
• I 

I 

7. The method of claim I, wherein determming whether to establish a point-to- 
multipoint communication or a point-to-po^nt communication comprises detemiming to 

15 establish a point-to-point communication 4hen the number of received responses does 
not exceed the threshold. 



8. The method of claim 7. wherein determining to establish a point-to-point (PTP) 
c om m uni cation comprises: ' i 

20 determining whetherthc access probibiHty factor is equal to one (1): 

when the number of received respoajses does not exceed the threshold and when 
the access probablKty factor is equal to ■<ine (1). establishing a PTP communication 
channel with each MS responding to the conjrol message. 

25 9. The method of claim 7, whensin deteimimng to establish a point-to-point (PTP) 
communication conf^ttises: | 

determining whether the access probibiHty factor is equal to one (1): 
when the access probability fector is |iot equal to one (1), determining whether the 
number of idle mode mobile stations iespo;ndins to the control message is equal to zero 
30 (0): and j 

•when the number of received respoi]|se$ does not exceed the threshold and when 
the number of idle mode mobile stations rjiponding to the control message is equal to 
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zero (0), establishing a FTP cominunication chamiel with each MS responding to the 
control message. 



10. The method of claim 1, wherein detemiining whether to establisli a point-to- 
5 multipoint (PTM) communication or a point-to-point (PTP) communication when the 
number of received responses does not exceed the threshold comprises: 

determining whether the access probability factor is equal to one (1): 
when the access probabili^ factor is not equal to one (1), determining whether the 
number of idle mode mobile stations responding to the control message is equal to zero 
10 (0);and 

when the number of idle mode mobile stations responding to the control message 
is not equal to zero (0): 

adjusting the access probability factor based on the number of idle mode 
mobile stations responding to the control message and the threshold to produce an 
15 adjusted access probability factor; 

determining whether to establish a PTM communication or a PTP 
communication based on the adjusted access probability factor, 

U. The method of claim 10, wherein the control message comprises a jSrst control 
20 message, the comparison comprises a first comparison and wherein determining, when 
the number of idle mode mobile stations responding to the control message is not equal to 
zero (0), whether to establish a point-to-mnltipoint (PTM) cormnunication or a point-to- 
point (PTP) communication based on the adjusted access jwrobabiliq^ factor comprises: * 
determining whether the adjusted access probability factor is greater than the 
25 threshold; 

when the adjusted access probability factor is not greater than the threshold, 
determining whether the adjusted access probability factor is greater than one (1); 
when the adjusted access probability factor is not gresiter than one (1): 

broadcasting a second contn^l message* comprising the adjusted access 
30 probability factor; 

receiving, from each of one or more idle mode mobile stations, a response 
to the second control message; 
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comparing a number of responses received in response to the second 

control message to the threshold to produce a second comparison; and 

determining whether to establish a PTM communication or a FTP 

communication based on the second comparison. 



12 



The method of claim 10, wherein detenuiniog, when the number of idle mode 

mobUe stations responding to the control message is not equal to zero (0). wbetber to 

establish a point-to-multipoint (PTM) communication or a point-to-point (FTP) 

communication based on the adjusted access probability factor comprises: 

determining whether the adjusted access probability factor is gieater than the 
threshold; 

when the adjusted access probability factor is not greater than the liueshold. 
determinmg whe&er the adjusted access probabiUty factor is greater than one (1); 

when the adjusted access probability fector is greater than one (1). establishing a 
PTP communication channel with each MS responding to the control message. 

13. The method of claim 10, wherein ti&e control message comprises a first control 
message and the comparison comprises a first comparison, wherein determining, when 
the number of idle mode mobile stations tespondhig to the control message is not equal to 
zero (0), whether to establish a pomt-to-multipoint (PTE4) communication or a point-to- 
point (PTP) communication based on the adjusted access probabili^ factor comprises: 

determining whether the adjusted access probability factor is greater than the 
threshold; 

when the adjusted access probafiiHiy factor is greater than the threshold, 
setting the adjusted access prdbahiliQ^ &ctor to one (I); 

broadcasting a second control message comprising the adjusted access 
probability factor; , 

receiving, from each of one or more idle mode mobile stations, a response 
to the second coutro] message; ] 

companng a number of resp^ses. from the one or more idle mode mobile 
Stations to the second control message, to the threshold to produce a second 
comparison; and ; 



< regu de : Bl 69 35 25 81 89/05X03 15:il Pg: 29 



22 CE11295N 

deteimining whether to establish a PTM coimminicadOTi or a FTP 
conunuDication based on the second comparison. 



14. The method of claim 1, wherein detennining whether to establish a point-to- 
5 multipoint commumcation or a point-to-point communication based on the number of 
responses comprises: 

adjusting the access probability factor based on the number of received responses 
to the control message to produce an adjusted access probability factor; 

determining whether the adjusted access probability factor is greater than or equal 
10 to one (1); 

when the adjusted access probability factor is greater than or equal to one (1), 
establishing a point-to-point (FTP) conpmunication channel with eeich MS responding to 
the control message. 

15 15, The method of claim 14, wherein thb control message comprises a first control 
message, the comparison comprises a first comparison, and further comprising, when the 
when the adjusted access probability factor is less than one (1): 

broadcasting a second control message comprising the adjusted access probability 

factor; 

j 

20 receiving, from each of one or more idle mode mobile stations, a response to the 

second control message comprising the adjusted access probability factor; 

comparing the number of received responses to the second control message to the 
threshold to produce a second comparison; and 

detennining whether to establish a point-to-multipoint communication or a point- 
25 to-point communication based on the second comparison. 
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16. A method for accessing a Multimedia Broadcast Multicast Service (MBMS) 
service comprising: 

I 

receiving, by a mobile station, a ciMitrol message associated with the MBMS 
service and comprising an access probability factor; 

when an active connection exists betyi^een the mobile station and an in&astmctute, 
ignoring the control message; and 

i 

when an active connection does npt exist between the mobile station and an 
infrastructure, detennining whether to respoiid to the control message based on the access 
probability factor. 

; 
I 

17. The method of claim 16, further comprising, upon determining to respond to the 
control message, conveying a request for a connection. 
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18. An apparatus for controlling access to a Multimedia Broadcast Multicast Service 
(MBMS) service coixiprising: 

at least one memory device that maintains an access probability factor and further 
maintains a record of a quantity of mohile stations subscribed to the MBMS service and 
5 maintaining an active connection; 

a processor coupled to the at least oi£e memory device that detejonines a quantity 
of mobile stations subscribed to the MBMS service and maintaining an active connection 
and an access probability factor by reference to the at least one memory device, conveys a 
control message comprising the access probability factor, receives, from each of one or 
10 more idle mode mobile stations, a response to the control message; compares the number 
of received responses to a threshold to produce a comparison, and determines whether to 
establish a point-to-multipoint communication or a point-to-point communication based 
on the comparison. 

15 19. The apparatus of claim 18, wherein the threshold comprises a threshold adjusted 
by the determined quantity of mobile stations subscribed to the Multimedia Broadcast 
Multicast Service (MBMS) service and maintaining an active connection. 

20. The apparatus of claim 18, wherein the processor determines to establish a point- 
20 to-multipoint communication when the number of responses exceeds the threshold. 

21. The method of claim 20, wherein, when the number of received responses does not 
exceed the threshold, the processor determines whether to establish a point-to-multipoint 
(PTM) communication or a point-to-point (|PTP) communication based on the access 

25 probability factor. 

22. The method of claim 21, wherein, when:the number of received responses does not 
exceed tiie threshold and the access probability factor is not equal to one (1), the 
processor deteraiining whether to establish a| point-to-multipoint (PTM) communication 

30 or a point-to-point (FTP) communication based on the number of idle mode mobile 
stations responding to the control message. 
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23. The apparatus of claim 20. wherein t6e processor, upon determining to establish a 
point-to-multipoint (PTM) communication, ^justs the access probabiHty factor based on 
the number of ressponses from idle mode mobile stations and the threshold and airanges 
for conveyance of Multimedia Broadca.st Multicast Service (MBMS) data over a VTM 
communication chazmel. 

24. The apparams of claim 18. wherein the processor determines to convey 
Multimedia Broadcast Multicast Service (MBMS) data via a point-to-point 
communication when the number of receivea responses does not exceed die threshold. 



25. The apparams of claim 24, whe^in the processor determines to convey 
Multimedia Broadcast Multicast Service ..(MBMS) data via a point-to-point (PIP) 
communication by determining whether the -access probabffliy factor is equal to one (1) 
and, when the access probability factor is eqiial to one (1), deteitnining to convey MBMS 

15 data via a PIP communication channel. 

26. The apparatus of claim 24, wh|rein the processor determines to convey 
Multimedia Broadcast Multicast Service jMBMS) data via a point-to-point (PTP) 
communication by determining whether the Wcess probability factor is equal to one (1) 

20 when the access probabiUty factor is not^^ual to one (IX determining whether the' 
number of idle mode mobile stations responding to the control message is equal to zero 
(0). and when die number of idle mode mobile stations responding to the control message 
IS equal to zero (0), determining to cony^ MBMS data via a PIP communication 
channel. 



27. The apparams of claim 18, wherein the processor determines whether to establish 

(PT]^^) nni03tion or a point-to-point (PIP) communication 
when the number of received responses does not exceed the threshold by determining 
whether the access probability fector is e^aal to one (1). when the access probabiUty 
factor is not equal to one (1). determining' whether the number of idle mode mobfle 
stations responding to the control message is equal to zero (0). and when the number of 
Idle mode mobile stations responding to tlte control message is not equal to zero (0) 



J*! 
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adjusting the access probability factor basedjon the number of idle mode mobile stations 
responding to the control message and thfe threshold to produce an adjusted access 
probability factor and detenninlng whether to establish a PTM communication or a FTP 
commimication based on the adjusted access jprobability factor. 

5 

28. The apparatus of claim 27, wherein the control message compifees a first control 
message, the comparison comprises a first comparison, and wherein, when the number of 
idle mode mobile stations responding to the;control message is not equal to zero (0), the 
processor detemiines whether to establish a point-to-multipoint (PTM) communication or 

10 a point-to-point (FTP) commanication based on the adjusted access probability factor by 
determining whether the adjusted access probability factor is greater than the threshold, 
when the adjusted access probability factor is not greater than the threshold, deteimimng 
whether the adjusted access probability factor is greater than one (1), and when the 
adjusted access probability factor is not greater than one (1), conveying a second control 

15 roessage comprising the adjusted access probabiliQr factor, receiving, from each of one or 
more idle mode mobile stations, a response to the second control message^ comparing a 
number of responses leceived in response to the second control message to the threshold 
to produce a second comparison, and determining whether to establish a PTM 
commimication or a PTP cotnuoiunication based on the second comparison. 

20 

29. The apparatus of claim 27, wherein, when the number of idle mode mobile 
stations responding to the control message is not equal to zero (0), the processor 
determines whether to establish a point-to-multipoint (PTM) communication or a point- 
to-point (PTP) communication based on the adjusted access probability factor by 

25 determining whether the adjusted access probability factor is greater than the threshold, 
when the adjusted access probability factor is not greater than the threshold, determining 
whether the adjusted access probabiUty factor is greater than one (1), and when the 
adjusted access probability factor is greater than one (1), arranging to convey Multimedia 
Broadcast Multicast Service (MBMS) data via a PTP communication channeL 

30 ^ 

30- The apparatus of claim 27, wherein flie control message comprises a first control 
mossnge. the comparison comprises a first oompatison, and wherein, when the nun^er of 

I 

j 
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idle mode mobile stations tesponding to the control message is not equal to zero (0) the 
processor determines whether to establish a point-to-multipoint (FlTSi) communication or 
a point-t<^point (FTP) communication based on the adjusted access probability factor by 
determining whether the adjusted access probability factor is greater than the threshold 
and. when the adjusted access probability fector is greater than the threshold, setting the 
adjusted access probability factor to one (1). conveying a second control message 
comprising the adjusted acces., probability factor, m:eiving, flx>m each of one or more 
xdle mode mobile stations, a response to the second control message, comparing a number 
of responses to the second control message to a threshold to produce a second 
comparison, and determining whether to establish a PTM commmucation or a VTP 
communication based on the second comparison. 



31. The apparatus of claim 18. wherein the processor determines whether to establish 
-P<>^-to-multipoint(Fm)communicationorapoint-t^^^^^ 
15 adjusting the access probability factor based on the mm>ber of received responses tb the 
control message to produce an adjusted access probabiUty factor, detemtlning whether the 
adjusted access probability factor is greater than or equal to one (1). and when- the 
adjusted access probability factor is greater than or equal to one (1), arranging for 
conveyance of Multimedia Broadcast Multicast Service (MBMS) data via a FTP 
20 communication. 

con.p«i«,n c^nv-Ucs a firs. co»p«i«„. ^ „^ ^ „^ 
fl^ wh«. ^ adjured access p^babiliqr i^r is Ics, t,^ ^ CD. convey, a ^ 
control ^age oo„,p*i„g rte a<y^ a.^ ^ ^ 

one or more «e mod. n>obUe . «> a« .econd 0<>nm>, r.^ 

compnsmg ft= adj„5«d a«e.. p^bdrfUfl, a«or. compa,^ a»: number of revived 
responses » die second oon«fl ..Bsseae «, d» th^hold » produce a seco^ 
a,d detennines .better ,o esfbHsb a pob.t-.^«poi„ connn.nia«i™ or a poinMo- 
30 pomlconmnnieation based on the second comparison. 
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33. A mobile station capable of accessing a Multimedia Bxoadcast Multicast Service 
(MBMS) service, wherein the mobile station comprises: 

a receiver that receives a control message associated with the MBMS service and 
comprising an access probability factor; and 
S a processor operably coupled to the receiver that receives the control message 

from the receiver^ ignores the control message when an active connection exists between 
the mobOe siBdon and an infrastructure, and, when an active connection does not exist 
between the mobile station and an infirastmcture, determines whether to respond to the 
control message based on die access probability factor. 

10 

34. The mobile station of claim 33, wherein tibe processor, upon detennining to 
respond to the control message, conveys a request for a connection. 
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METHOD AND APPARATUS FOR CONTROLLING ACCESS TO A 
MULTIMEDIA BROADCAST MULTICAST SERVICE IN A PACKETT DATA 

COMMUNICATION SYSTEM 

Abstract of the Disclosure 

A communication system (100) determines whether to establish a point-to- 
multipoint communication or a point-to-point communication for conveyance of 
Multimedia Broadcast Mnlticast Service (MBMS) data based on a number of mobile 
stations CMSs) (102-104). both idle mode and maintaining an active connection, serviced 
by the system and subscribed to an MBMS service. The system broadcasts (306) a 
control message that includes an access probabiliry factor, jh order to avoid overloading 
the system with responses to the control message. MSs maintafaiing an active connection 
ignore (506, 508) the control message while idle mode MSs determine (506. 512) 
whether to respond based on the access probability fector. The system compares ^10) a 
number of received responses to a threshold and determines whether to establish a point- 
to-multipoint commnnication (312) or a point-to-point communication (322) based on the 
comparison. The system also adjusts (314. 330) ihe access probability factor based on the 
number of responses. 



20 
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